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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 28 March 1989, after the draft 
finalized by the Electrical Insulators and Accessories Sectional Committee had been approved by the 
Electrotechnical Division Council. 

Due to different designs and practices adopted by transformer bushing manufacturers, standardization of 
all dimensions of the condenser bushings is not practicable. In order to achieve interchangeability amongst 
bushings of different manufacturers only the limiting dimensions have been standardized in this standard. 
Other dimensions are left at the discretion of the manufacturer so as to achieve most economical designs 
while adopting latest technical know-how but without compromising on either quality or safety aspects. 

This standard also covers the necessary dimensions of current conducting lead terminations of the 
bushings. 

This standard does not specify the profile of petticoats and spacing of porcelain bushings. 

The minimum specific creepage distance specified in Table 1 is in accordance with values for heavily 
polluted atmosphere (25 mm/kV) and the same are recommended for use in lightly and medium polluted 
atmospheres for achieving interchangeability. However, for very heavily polluted atmospheres, the values 
may be agreed between the manufacturers of the bushings and the users. 

The porcelain transformer bushings, rated up to 123 kV, for use in lightly polluted atmosphere are covered 
by IS 3347. The porcelain transformer bushings rated up to 36 kV for use in heavily polluted atmospheres 
are covered in IS 8603. 

This standard has been prepared on the basis of CEA Report 'Standardization and interchangeability of 
420 to 52 kV transformer bushings prepared by subcommittee of Working Group I of standing EHV 
Committee for Standardization of 400 kV transformers set up by the Central Electricity Authority, 
Department of Power, Ministry of Energy, New Delhi. 

For the purpose of deciding whether a particular requirement of this standard is complied with the final 
value, observed or calculated expressing the result of a test, shall be rounded off in accordance with 
IS 2 : 1963 'Rules for rounding off numerical values {revised)'. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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REQUIREMENTS 



1 SCOPE 

1.1 This standard applies to only oil impregnated 
paper insulated condenser type transformer bushings 
fitted with test tap arrangement. The bushings are 
suitable for use in light, medium or heavily polluted 
atmospheres. 

1.2 This standard specifies the standard dimensions 
of joints in the lead arrangements of draw lead (DL) 
and draw rod (DR) type bushings of rated voltages 
145, 245 and 420 kV. This standard also 
specifies the dimensions of oil end terminal of 
solid stem (SS) type bushings of rated voltage 52, 
72-5 and 245 kV. 

1.3 The performance requirements and tests on 
bushings if not specified in this standard, shall be 
in accordance with those specified is IS 2099 ; 1986. 



2 REFERENCES 

2.1 The following Indian 
adjuncts to this standard: 



5 STANDARD VALUES OF RATED 
CURRENT (/n) 

5J The rated current In shall be chosen from 
standard values given below: 

400, 800, 1 250, 2 000 and 3 150 A 

6 MINIMUM SPECIFIC CREEPAGE DISTANCE 

6.1 The minimum specific creepage distance for 
condenser type bushings for heavily polluted 
atmospheres ( see Foreword ) shall be 25 mm/kV in 
accordance with IS 2099 : 1986. 

7 INSULATION LEVEL 

7.1 The lightning impulse withstand voltage (BIL) 
of condenser bushings shall be in accordance with 
Table 1. 



Standards are necessary 8 TYPE OF LEADS 



IS No. 
IS n59: 1977 

IS 2099 : 1986 

IS 2102 
(Parti) : 1980 

IS 2269: 1981 

IS 3347 (issued 
in parts ) 

IS 5371 : 1982 

IS 8607 (issued 
in parts ) 



Title 



Electroplated coatings of tin 
( second revision ) 

Bushings for alternating voltages 
above 1 000 volts ( second revision ) 

General tolerances for dimensions 
and form and position: General 
tolerances for linear and angular 
dimensions ( second revision ) 

Hexagonal socket head cap screws 
( second revision ) 

Dimensions for porcelain trans- 
former bushings for use in lightly 
polluted atmospheres 

Multi-tooth lock washers {fifst 
revision ) 

Dimensions for porcelain trans- 
former bushings for use in heavily 
polluted atmospheres 



3 TERMINOLOGY 

3.1 For the purpose of this standard, definitions 
given in IS 2099 : 1986 shall apply. 

4 STANDARD VALUES OF RATED 
VOLTAGE (X/n) 

4.1 The rated voltage C/n of condenser type bushings 
chosen from standard values of highest voltage for 
equipment shall be as given below: 

52, 72-5, 145, 245 and 420 kV 



8.1 The type of oil end leads and the terminations 
of bushings shall be in accordance with Table 1. 

9 STANDARD DISSENSIONS 

9.1 The standard dimensions of transformer bushings 
identified by following letter symbols ( 5e^ Fig. 1 ) 
shall be in accordance with Table 1 : 

L\ Length between top of air end terminal 
and bottom seat of flange 

L2 Length between bottom seat of flange and 
bottom of the oil end shield/stress relieving 
electrode/oil end terminal whichever is 
the longest 

L3 Length between top of air end terminal 
and bottom of the live metallic tank 

L4 Flashover length 

i5 Length of the air end terminal 

L6 Length for bushing current transformers 
(BCT) accommodation 

D\ Outside diameter of live metallic tank 

D2 Maximum diameter of oil immersed end 

Z>3 Outside diameter of fixing flange 

DA Fixing flange holes pitch circle diameter 

D5 Diameter of fixing hole 

N Number of fixing holes 

/>6 Maximum diameter of oil end shield/ 
stress relieving electrode 

Dl Minimum inside diameter of central tube 

D8 Diameter of air end terminal 



1 



Table 1 DimeDsions and Requirements of OIP Bushings 

( Clauses 7.1, 8.1, 9.1 and 10.3 ) 



(/) 



Voltage Rating 


420 


245 


145 


72-5 


52 


BIL kV (Peak) 


1425 


1050 


650 


325 




250 




Minimum Specific 
Creepage Distance 


10 500 


6 125 


3 625 


1810 


1300 


Current Rating ( A ) 


800 


1 250 


800 


1 250 


2000 


800 


1250 


400 


800 


1 250 


800 


2000 


3 150 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(U) 


(12) 


(13) 


(14) 


Type of Lead 
( see Note 3 ) 


DL 


DL 


DL 


DR 


SS 


DL 


DR 


SS 


SS 


SS 


SS 


SS 


SS 


LI 


4 050 


4 050 


2 815 


2 815 


2 815 


1 805 


1 805 


1085 


1085 


1085 


905 


950 


950 


L2±5 

( for different values 

of L6, Mi/1 ) 


1 640 


1 640 


1 130 


1 130 


1230 


600/800 


600/800 


495 


495 


495 


450 


475 


475 






1430 


1 430 


1530 


1 100 


1 100 


695 


695 


695 


650 


675 


675 


UJ Max ) 


695 


695 


475 


475 


475 


445 


445 


325 


325 


325 


325 


325 


325 


L4(Min) 


3 100 


3 100 


2 150 


2 150 


2 150 


1250 


1250 


660 


660 


660 


460 


460 


460 


L5 ( Min ) 


125 


125 


125 


125 


125 


125 


125 


125 


125 


125 


125 


125 


125 


£6 ( Min ) 


400 


400 


300/600 


300/600 


300/600 


100/300/600 


100/300/600 


100/300 


iOO/300 


100/300 


100/300 


100/300 


100/300 


Dl {Max) 


500 


500 


350 


350 


350 


290 


290 


200 
115 


200 


200 


200 


240 


240 


Dl ( Max ) 


350 


350 


270 


270 


270 


165 


165 


115 


115 


115 


165 


165 


£>3±2 


720 


720 


450 


450 


450 


335 


335 


225 


225 


225 


225 


335 


335 



£>4±1 


660 


660 


400 


400 


400 


290 


290 


185 


185 


185 


185 


290 


290 


£»5XA'' 


24x12 


24x12 


20x12 


20x12 


20x12 


15x12 


15x12 


15x6 


15x6 


15x6 


15x6 


15x12 


15x12 


2)6 (.Max) 


350 


350 


270 


270 


270 


165 


165 


115 


115 


115 


115 


115 


115 


Dl ( Min ) 


60 


60 


48 


48 


— 


38 


38 


__ 


— 


— 


— , 


— 


— 


Z)8±0-2 


30 


60 


30 


60 


60 


30 


60 


30 


30 


60 


30 


60 


60 


NOTES 

1 All dimensions are in millimetres. 

2 No positive tolerance shall apply where maximum dimension is specified and no negative tolerance where minimum dimension is specified. 

3 Types of lead: DL = Draw lead, DR = Draw rod, SS = Solid stem. 

4 For details of lead joint provided on draw lead and drav»' rod of bushings, see Fig. 2 and 10.4.1. 

5 For details of oil end terminal of 52 kVllTS kV bushings, see Fig. 3. 

6 For details of oil end terminal and shield fixing arrangement for 245 kV 2 000 A solid stem type bushing, see Fig. 4. 

7 The minimum specific creepage distance ( 25 mm/kV ) given in the table refer to heavily polluted atmospheres. If desired for use in very heavily polluted atmospheres, 
an agreement on minimum, specific creepage distance may be necessary between the user and the bushing manufacturer. 
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.OIL END TERMINAL FOR 
SS TYPE BUSHING 

SHIELD FIXING PAD 
'(FOR 420 «t 2^5 kV) 
NxD6 



C L OF OIL LEVEL 
GAUGE 



OIL END TERMINAL FIXING HOLE 
(FOR SS TYPE BUSHING ONLY ) 



Fig. 1 Oil Impregnated Paper ( OIP ) Condenser Bushings 



10 TERMINALS AND JOINTS IN LEAD 
ARRANGEMENTS 

10.1 Draw Lead and Draw Rod Joints 

The material, dimensions and surface finish of the 
lead joint for draw lead (DL) and draw rod (DR) 
for 145, 245 and 420 kV bushings shall be in 
accordance with Fig. 2, 

10.2 Oil End Terminal for Solid Stem 

The material, dimensions and surface finish of oil 
end terminal of solid stem for 52 and 72"5 kV 



bushings shall be in accordance with Fig. 3. The 
requirements given in Fig. 4 shall apply to oil end 
terminal of 245 kV bushings in which corona shield 
is necessary. Figure 4 also specifies the terminal 
arrangement with corona shield and minimum 
opening required in the shield for easy disconnection 
of the transformer lead from the palm type terminal. 

10.3 Air End Terminal 

The diameter (DS) and length (L5) of air end 
terminal shall be in accordance with Table 1 read 
with Fig. 1 . 
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DE-BURR 



THIS PARI IS SUPPLI- 
ED ONLY WITH DRAW 
LEAD CONNECTOR 



HEX BOLT WITH NUT 
(TO 8e SUPPLIED 
WITH BUSHING) M 10 
Be, PA. 6 IS 2389 
(TIGHTENING TORQUE 
200 kg cm 




N CASE OF DRAW ROD 
IN CASE OF DRAW LEAD 



BOTTOM OF BUSHING 
FIXING FLANGE 



LOCK BY PUNCHING 



SECTION AA 



Material : Hard copper rod as in accordance with IS 613 : 1964. 

Tolerance : The dimensions without specific tolerance shall be specified tolerance of medium class covered 
in IS 2102 ( Part 1 ) : 1980 

Surface finish at VV : Hot dip tinning or electro tinning Sn 15C as per IS 1359 : 1977. 



Bushing 

420 kV 800/1 250A 
245 kV 1 250 A 
245 kV 800 A 
145 kV 1 250 A 



D 

mm 

45 

35 



Bolt Length 

mm 

35 



25 



Fig. 2 Lead Joint for Draw Lead (DL) and Draw Rod (DR) of 145, 245 

AND 420 kV Bushings 
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All dimensions in millimetres. 
3A For 400, 800 and 1 250 A Bushings 

NOTES 

1 Material : Copper/copper alloy. 

2 Tolerance ; Dimensions without specific tolerances shall have medium class tolerance in accordance 

with IS 2102 (Part 1 ) : 1980. 

3 Surface finish at V V : Hot dip tinning or electro tinning Sn 15C in accordance with IS 1359 : 1977. 

4 De-burr all the edges. 



CL OF OIL LEVEL 
GAUGC 




Electrical contact 

SURFACE 



i. HOL£Sqi K WITH 22 COUNTER BORE, 1 DEEP 
TO SUIT M12 HEXAGONAL SOCKET HEAD CAP 
SCREW AS PER IS 2269:1981 AND INTERNAL 
MULTI-TOOTHED WASHER TYPEB,LH AS 
PER IS 5371:1982 



115 




R2-5 



MS 



09Q PCD 



i5_L 



15 mm FOR , 
'VOO/800/1250 A 



f^'i^' 



>i4^ 



A MOLES 
U 




All dimensions in millimetres. 
3B For 2 000 and 3 150 A Bushings 

Fig. 3 Oil End Terminal of Solid Stem of 52, 72*5 kV Bushing ( See Table I ) 
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CL OF OIL LEVEL GAUGE 




4 HOIES ^ U\ 



NOTES 

1 Material ; Copper/copper alloy. 

2 Tolerance : Dimensions without specific tolerance shall have medium class tolerances given in 

IS 2102 (Part 1) : 1989. 

3 Surface finish at V V : Hot dip tinning or electro tinning Sn 15 C in accordance with IS 1359 : 1977. 

4 De-burr all the edges. 

Fig. 4 Oil End Terminal of Solid Stem of 245 kV Bushing ( See Table I ) 



10.4 Supply Condition 

10.4.1 In case of draw lead type bushing, the 
complete lead joint with air end portion of the draw 
lead shall be supplied by the bushing manufacturer. 
The oil end portion of the lead shall be supplied by 
the transformer manufacturer. The free portion of 
the lead joint shall be brazed with the lead supplied 
along with the transformer. 

10.4.2 In case of draw rod type bushings, complete 
rod up to the joint with free end of the rod forming 
one portion of the joint along with nuts and bolts 
shall be supplied by the bushing manufacturer. The 
remaining portion of the rod duly fabricated to suit 
the joint shall be supplied by the transformer 
manufacturer. 



11 OIL LEVEL GAUGE 

11.1 The condenser bushing of 420 kV shall be 
provided with magnetic type oil level gauges whereas 
the bushings of 245 kV or lower rating shall be 
provided with oil sight windows. The oil level 
gauges and oil sight windows shall be so designed 
and dimensioned that the oil level shall be clearly 
visible with naked eye from ground level. 

12 PROVISION FOR FIXING ARCING HORNS 

12.1 When required by the user, the condenser 
bushings shall have provision for fixing of the 
arcing horns. 

13 MARKING 

13.1 The marking on the condenser bushing shall be 
in accordance with 10.1 of IS 2099 : 1986. 



Standard Mark 

The use of the Standard Mark is governed by the provisions pf the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. t 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director Publications), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 
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